Changes in hepatic lipogenic and oxidative enzymes and glucose homeostasis induced by an acetyl-L-carnitine and nicotinamide treatment in dyslipidaemic insulin-resistant rats.
Normal rats fed a sucrose-rich diet (SRD) develop dyslipidaemia and insulin resistance. The present study examined whether administration of the mitochondrial nutrients nicotinamide and acetyl-L-carnitine reversed or improved these metabolic abnormalities. Male Wistar rats were fed an SRD for 90 days. Half the rats then received daily injections of nicotinamide (25 mg/kg, i.p.) and acetyl-L-carnitine (50 mg/kg, i.p.) for a further 90 days. The remaining rats in the SRD-fed group and those in a normal chow-fed control group were injected with an equal volume of saline solution for the same period. The following parameters were determined in all groups: (i) liver activity of fatty acid synthase (FAS), acetyl-CoA carboxylase (ACC) and carnitine-palmitoyl transferase-1 (CPT-1); (ii) hepatic and skeletal muscle triacylglycerol content, plasma glucose, insulin, free fatty acid (FFA) and triacylglycerol levels and pancreatic insulin content; and (iii) glucose tolerance. Administration of nicotinamide and acetyl-L-carnitine to the SRD-fed rats reduced dyslipidaemia, liver steatosis, muscle triacylglycerol content and hepatic FAS and ACC activities and increased CPT-1 activity. In addition nicotinamide and acetyl-L-carnitine improved the glucose disappearance rate (K(g)), normalized plasma glucose levels and moderately increased insulinaemia without altering pancreatic insulin content. Finally, nicotinamide and acetyl-l-carnitine administration reduced bodyweight gain and visceral adiposity. The results of the present study suggest that altering key hepatic lipogenic and fatty acid oxidative enzymatic activity could improve dyslipidaemia, liver steatosis and visceral adiposity. Indeed, administration of nicotinamide and acetyl-l-carnitine improved glucose intolerance and normalized plasma glucose levels.